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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
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2a)Q This action is FINAL. 2b)(E] This action is non-final. 

3) D Since this application is in condition for allowance except for format matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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6) 13 Claim(s) 1-19 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Ciaim(s) are subject to restriction and/or election requirement. 
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9) [3 The specification is objected to by the Examiner. 

10)K The drawing(s) filed on 10 April 2001 is/are: a)D accepted or b)Kl objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
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DETAILED ACTION 
Drawings 

1 . The drawings are objected to because reference numeral 1 8 in Figure 1 must have a lead 
line referring to the switch as required by 37 CFR 1.84(q). A proposed drawing correction or 
corrected drawings are required in reply to the Office action to avoid abandonment of the 
application. The objection to the drawings will not be held in abeyance. 

2. Figure 1 should be designated by a legend such as -Prior Art- because only that which is 
old is illustrated. See MPEP § 608.02(g). Page 6, line 5 refers to Figure 1 as "a conventional 
system for attempting to repair shorts" and is therefore considered prior art. A proposed drawing 
correction or corrected drawings are required in reply to the Office action to avoid abandonment 
of the application. The objection to the drawings will not be held in abeyance. 

Specification 

3. The disclosure is objected to because of the following informalities: "is" should be "are" 
in the following places: page 9, line 3 and page 12, line 19. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5 . Claims 1-6, and 14-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lo 
et al. in view of Leedy (USPN 6,288,561). 

Referring to claim 1, Lo et al. discloses an electronic circuit test and repair 
apparatus comprising: at least one wiring analyzer Fig. 1 (40) to locate circuit shorts, a 
current source Fig. 1 (30), and at least two probes Fig. 1 (14). 

Lo et al. does not disclose that the test and repair apparatus is able to provide a 
current sufficient to remove shorts. 

Leedy discloses a current source to provide current sufficient to remove shorts 
(column 6, lines 60-64). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to use the current source of Leedy in the apparatus of Lo et al. for the additional 
purpose of removing shorts and repairing electronic circuits since it is stated by Lo et al. 
that "it is desirable to determine which networks are shorted together, so that the circuit 
can be repaired" (column 6 ; lines 54-56). 

Referring to claim 2, Lo et al. further discloses a relay wiring analyzer Fig. 1 (40), 
which is referred to as a processor that accepts a signal from the relays (column 4, lines 
47-57) and could therefore be referred to as a relay wiring analyzer. 

Lo et al. does not disclose a solid state wiring analyzer. 

Leedy discloses an apparatus where the wiring analyzer is a solid state wiring 
analyzer Fig. 2 (30). It should be noted that Leedy uses active device switching circuitry, 
such as transistors (column 5, lines 40-42). Therefore the switching could be referred to 
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as solid state switching and the computer that then analyzes the data could be called a 
solid state wiring analyzer. 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the solid state wiring analyzer of Leedy into the apparatus of Lo 
et al. for the purpose of providing two different testing speeds, increasing reliability and 
reducing the size of the components. 

Referring to claim 3, Lo et al. as modified discloses the apparatus as claimed 
except for a controller for automatic positioning of the probes. 

Leedy discloses a controller for automatic positioning of the probes (claim 21). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the controller of Leedy into the apparatus of Lo et al. for the 
purpose of automatically positioning the probes to reduce the possibility of human error 
or further damage due to additional handling. 

Referring to claim 4, Lo et al. discloses the apparatus as claimed where the probes 
comprise a cluster probe (column 4, lines 39-41). It should be noted that a cluster probe 
comprises a set of test probes that all simultaneously contact the device under test. 
Therefore, according to column 1, lines 17-19, the probing device as disclosed by Lo et 
al. could be called a cluster probe. 

Referring to claim 5. Lo et al. discloses the test and repair apparatus as claimed 
except for a controller having voltage stress test capability. 

Leedy et al. discloses a controller having voltage stress test capability. It should 
be noted, Leedy states that a computer can provide control signals to the probes so that 
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high voltage can be provided between the appropriate probe points (column 6, lines 60- 
63), which could be considered a controller for voltage stress testing. 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the controller of Leedy into the apparatus of Lo et al. for the 
purpose of having voltage stress test capability, since it is useful in testing, to make sure a 
repaired short does not regenerate and to avoid further faults. 

Referring to claim 6. Lo et al. discloses the apparatus as claimed except for a 
controller to automate at least one of locating circuit shorts and removing circuit shorts. 

Leedy discloses a controller to automate at least one of locating circuit shorts and 
removing circuit shorts (claim 6 (b) and (d)). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the controller of Leedy into the apparatus of Lo et al. for the 
same purpose as given in claim 3, above. 

Referring to claim 14, Lo et al. discloses an apparatus for test and repair of wiring 
interconnect packages, comprising: at least one wiring analyzer Fig. 1 (40) to locate 
circuit shorts, a current source Fig. 1 (30), and a cluster probe (column 4, lines 39-41). It 
should be noted that the probing device as disclosed by Lo et al. could be called a cluster 
probe as shown in claim 4, above. 

Lo et al. does not disclose that the test and repair apparatus is able to provide a 
current sufficient to remove shorts. 

Leedy discloses a current source to provide current sufficient to remove shorts 
(column 6. lines 60-64). 
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Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to use the current source of Leedy in the apparatus of Lo et al. for the same 
purpose as given in claim 1, above. 

Referring to claim 1 5, Lo et al. further discloses a relay wiring analyzer Fig. 1 
(40), which is a processor that could be referred to as a relay wiring analyzer as shown in 
claim 2, above. 

Lo et al. does not disclose a solid state wiring analyzer. 

Leedy discloses an apparatus, where the wiring analyzer is a solid state wiring 
analyzer Fig. 2 (30). It should be noted that Leedy uses a computer to analyze data from 
active device switching circuitry, which could be referred to as a solid state wiring 
analyzer as shown in claim 2, above. 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the solid state wiring analyzer of Leedy into the apparatus of Lo 
et al. for the same purpose as given in claim 2, above. 

Referring to claim 16, Lo et al. as modified discloses the apparatus as claimed 
except for a controller to automatically position the cluster probe. 

Leedy discloses a controller for automatic positioning the cluster probe (claim 

21). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the controller of Leedy into the apparatus of Lo et al. for the 
same purpose as given in claim 3, above. 
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Referring to claim 1 7, Lo et al. discloses the test and repair apparatus as claimed 
except for a controller having voltage stress test capability. 

Leedy et al. discloses a controller having voltage stress test capability. It should 
be noted that the computer disclosed by Leedy could be considered a controller for 
voltage stress testing as shown in claim 5, above. 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the controller of Leedy into the apparatus of Lo et al. for the 
same purpose as given in claim 5, above. 

Referring to claim 18, Lo et al. discloses the apparatus as claimed except for a 
controller so that at least one of locating circuit shorts and removing circuit shorts is 
animated. 

Leedy discloses a controller to automate at least one of locating circuit shorts and 
removing circuit shorts (claim 6 (b) and (d)). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the controller of Leedy into the apparatus of Lo et al. for the 
same purpose as given in claim 3, above. 

6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lo et al. as applied 
to claim 1 above, and further in view of Kerschner. 

Lo et al. as modified discloses the test and repair apparatus as claimed except the 
wiring analyzer does not additionally locate open circuits. 
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Kerschner discloses a wiring analyzer that locates open circuits (column 4, lines 

19-39). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the wiring analyzer of Kerschner into the test and repair 
apparatus of Lo et al. for the purpose of locating open circuits since further fault detection 
is useful in determining the quality of a device under test. 

7. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lo et al. as applied 
to claim 6 above, and further in view of Craig et al. 

Lo et al. discloses the test and repair apparatus as claimed except he does not 
disclose that the controller performs a plurality of attempts to remove the shorts. 

Craig et al. discloses a plurality of attempts to remove the shorts (claim 4 (2)). 

Therefore it would have been obvious to one skilled in the art at the time of the 
invention to incorporate a plurality of attempts as shown by Craig et al. in the apparatus 
of Leedy for the purpose of removing shorts (column 8, lines 39-55). 

8. Claims 9-13 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lo et 
al. in view of Leedy (USPN 6,288,561), and further in view of Kerschner. 

Referring to claim 9. Lo et al. discloses a method of testing wiring interconnect 
packages comprising: contacting a predetermined set of locations on a wiring 
interconnect package using a cluster probe containing a plurality of probes (claim 1); 
applying a predetermined set of voltages in a predetermined sequence to predetermined 



Application/Control Number: 09/829,749 Page 9 

Arf Unit: 2858 

probes in the cluster probe (claim 1); and measuring a response to each application of 
voltages to detect any short circuits in the wiring interconnect package (claim 1). 

Lo et al. does not disclose that open circuits will be detected, or that for any 
detected short circuits, a predetermined voltage will be applied to attempt to remove the 
detected short circuits, where the applying of voltages and measuring of responses to 
detect any short circuits uses the same apparatus that would be used for attempting to 
remove the short circuits. 

Kerschner discloses a method to detect open circuits (column 4, lines 19-39). 
Leedy discloses a test and repair method where for any detected short circuits, a 
predetermined voltage is applied to attempt to remove the detected short circuits (column 
6, lines 55-58), where the applying of voltages and measuring of responses to detect any 
short circuits uses the same apparatus that is used for attempting to remove the short 
circuits (column 7, lines 10-15). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the method of open circuit detection of Kerschner and the repair 
method of Leedy into the method of Lo et al. for the purpose of detecting open circuits, 
since further fault detection is useful in determining the quality of a device under test, and 
repairing short circuits since it is stated by Lo et al. that "it is desirable to determine 
which networks are shorted together, so that the circuit can be repaired", (column 6. lines 
54-56). 

Referring to claim 10. Lo et al. discloses the method as claimed except for 
automating one of the following: the contacting at a predetermined set of locations; the 
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detecting of abnormal open and short circuits; and the attempting to remove the short 
circuits. 

Leedy discloses a method where at least one of the following is automated: the 
contacting at a predetermined set of locations; the detecting of abnormal open and short 
circuits; and the attempting to remove the short circuits (Leedy: column 6, lines 28-58). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the method of Leedy into the method of Lo et al. for the purpose 
of automatically contacting locations, detecting open circuits and short circuits, and/or 
attempting to remove short circuits since it would reduce the possibility of human error or 
further damage due to additional handling. 

Referring to claim 1 1, Lo et al. discloses a method of automatically testing wiring 
interconnect packages comprising: contacting a predetermined set of locations on a 
wiring interconnect package using a cluster probe containing a plurality of probes (claim 
1); automatically applying a predetermined set of voltages in a predetermined sequence to 
predetermined probes in the cluster probe (claim 1); and automatically measuring a 
response to each application of voltages to detect any short circuits in the wiring 
interconnect package (claim 1). It should be noted that the processor of Lo et al. controls 
the whole testing process (column 4 ; lines 58-61). 

Lo et al. does not disclose that open circuits will be detected, or that for any 
detected short circuits, a predetermined voltage will be automatically applied to attempt 
to remove the detected short circuits. 
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Kerschner discloses a method to detect open circuits (column 4, lines 19-39). 
Leedy discloses a test and repair method where for any detected short circuits, a 
predetermined voltage is automatically applied to attempt to remove the detected short 
circuits (column 6, lines 55-58). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the method of open circuit detection of Kerschner and the repair 
method of Leedy into the method of Lo et al. for the same purpose as given in claim 9, 
above. 

Referring to claim 12, Lo et al. discloses a relay switching module Fig 1 (42) for 
controlling the relays. 

Lo et al. does not disclose that the detecting of opens or shorts is executed at a 
first higher speed using a solid state switching module or that the relay switching module 
is used to attempt to remove shorts. 

Leedy discloses that testing is executed at a first higher speed using a solid state 
switching module Fig 2 (50), (column 5, lines 40-42 and 46-48). It should be noted that 
Leedy uses a computer to analyze data from active device switching circuitry, which 
could be referred to as a solid state wiring analyzer as shown in claim 2, above. Leedy 
also discloses an attempt to remove shorts (column 6, lines 60-64). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the solid state switching module and repair method of Leedy into 
the method, of Lo et al. for the purpose of detecting opens or shorts at a higher speed, 
increasing reliability, reducing the size of components and attempting to remove shorts 
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using relays, since relays are more durable than transistors in that they can handle a larger 
current or voltage spike used for repairing short circuits. 

Referring to claim 13, Lo et al. discloses the method as claimed except for 
automating the contacting of the wiring interconnect package. 

Leedy discloses a method where contacting the wiring interconnect package is 
additionally automatically actuated by a controller (column 6, lines 28-39). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the method of Leedy into the method of Lo et al. for the purpose 
of automatically contacting the wiring interconnect package since it would reduce the 
possibility of human error or further damage due to additional handling. 

Referring to claim 19, Lo et al. discloses a signal-bearing medium tangibly 
embodying a program of machine-readable instructions executable by a digital processing 
apparatus to perforin a method of testing wiring interconnect packages (column 4, line 61 
- column 5, line 5), comprising: contacting a predetermined set of locations on a wiring 
interconnect package using a cluster probe containing a plurality of probes (claim 1); 
applying a predetermined set of voltages in a predetermined sequence to predetermined 
probes in the cluster probe (claim 1); and measuring a response to each application of 
voltages to detect any short circuits in the wiring interconnect package (claim 1). 

Lo et al. does not disclose that open circuits will be detected, or that for any 
detected short circuits, a predetermined voltage will be applied to attempt to remove the 
detected short circuits, where the applying of voltages and measuring of responses to 
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detect any short circuits uses the same apparatus that would be used for attempting to 
remove the short circuits. 

Kerschner discloses a method to detect open circuits (column 4, lines 19-39). 
Leedy discloses a test and repair method where for any detected short circuits, a 
predetermined voltage is applied to attempt to remove the detected short circuits (column 
6, lines 55-58), where the applying of voltages and measuring of responses to detect any 
short circuits uses the same apparatus that is used for attempting to remove the short 
circuits (column 7, lines 10-15). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the method of open circuit detection of Kerschner and the repair 
method of Leedy into the method of Lo et al. for the same purpose as given in claim 9, 
above. 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

The following patents are cited to show the state of the art with respect to short 
circuit testing and repair. 

USPN 5,570,027 to Stans et al.: This patent shows a method and apparatus 
for testing pc boards. 

USPN 5.266.901 to Woo: This patent shows a method and apparatus for 
testing interconnection networks. 
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USPN 5,145,547 to Chen: This patent shows an apparatus to automatically 
repair short circuits. 

USPN 5,103,557 to Leedy: This patent shows a probing apparatus for 
- - testing integrated circuits. 

USPN 4,785,235 to Hendricks et al.: This patent shows a method for 
electrical short testing. 

"- USPN 4,471 ,298. to Frohlich: This patent shows an apparatus for 
automatically testing pc boards. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy J. Dole whose telephone number is 703-305-7396. The 
examiner can normally be reached on Mon. thru Fri. from 8:00 to 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, N. Le can be reached on 703-308-0750. The fax phone numbers for the organization 
where this application or proceeding is assigned are 703-305-3230 for regular communications 
and 703-306-551 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-1782. 



Conclusion 



TJD 

September 18, 2002 




N. Le 




Supervisory Patent Examiner 
Technology Center 2800 
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